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Abstract 



PROBLEM TO BE SOLVED: To stop a deeper connection hole with wiring metal by high-pressure stopping art so 
as to take interlayer connection, by making an interlayer insulating film have the three layer structure of upper, 
intermediate, and lower layers, and making the intermediate layer have a thickness half or over the whole of the 
interlayer insulating film, and besides, making the bore of the connection hole largest at the intermediate layer. 
SOLUTION: There is a wiring layer patterned already on a substrate 1, and thereon an interlayer insulating film 9 is 
made. This interlayer insulating film 9 consists of the three layers of an upper layer 8, an intermediate layer 7, and a 
lower layer 6. The thickness of the interlayer insulating film 9 is not equal within the board 1, but at least in the 
opening area of the connection hole 10, the intermediate layer 7 is the thickest. Especially, the intermediate layer 7 
has a thickness of not less than 50% and not more than 90% of the whole interlayer insulating film 9. That is, this 
means that the thickness of the intermediate layer 7 accounting for of the whole of the interlayer insulating film 9 
requires 50% or more at the least. Hereby, it becomes possible to take an interlayer insulating film 9 by stopping the 
deep connection hole with wiring metal by high-pressure stopping art, without providing a pad metallic layer. 



Data supplied from the esp@cenet database - 12 




09-10-0/1 



[^^^^-^^■iL ^09-148434^(1997.06.06) 1-?-] 



& ffl ifc it £r « ca) 



^pg^O- 148434 
Cvjj <i w ti u ^kwj <; /a o tt 



HO 1 L * l/FIS 
2!. -124 



P T 

HO 1L El/TO 

2i/Xt4 
Zl/90 



Z 
B 



«MnojRii u rt) 

OZt&tF.U WET » ■ 

.inctt-i^ i;j_A"ci(r 5TU»e- 1 ^ 



El 




ma*w? Ha«B«Mi8iuteb? *>J)oets> c: tiz * 9 s 

Wi^ti&^cDF^zfSwe.nfcMM^ JHUB&I 

Bte usu nrcsmioximm § x-o>iu2tf±Tizm 

JBIW8«&K**vr. MlB)BIBN^tlii>br±JB. +JB. T 

JlOH/HgitSr* U 4>^*>^© 5 0 %JiUi9 0 %]iX 

3*-. mgi&mm®<offlMimmmmmij&fLmz 

*}b 5%JiJLt©C3db*^"rSd f &^f£3?l 

mtiz¥&&z nmmvess.? mm&wmvt&b* 

t S> Z. t tz <* <9 , §fo?^£ffMT*I3&^^»&*r 
JWM£«B£:*nT. MlBJIIWtttlftfthJB*:. ±Jg^ 

6 tz ^fr^zgM&JMm&te&iz nxz'iimmvtei" ?>m 

«as!Uitss.?)icDp B iizi^?»nfc^i3L*, mffitm 
mjzizfm>2 nffimv&m.? mmmm&nmi>te& b 
m±.**>zziz*K>. imsB%am*ftif£t&8m£m~z- 
ms^smmmmnzx^-z. *#$£?l©ip}?l^ mm*. 
mmh'\m,m*im*&miz. mm&z&mmim. 
m(rmmmE^si>xt<3>fEh^m~t^H%, Ar, k r ^ 

±. ife^^#jy,Tw>ajgtzj[mbfcm. asuafc-r 



& Z fc & < @3&£JIJ§0>fi2&Xg{Z*#*> z. & %t#?s t T 

tIS*JS6 3 *^^^SS^gcoS^tl3^^ b < 
«S3M»fcBBiW©Hfc:Iftw 5>nfcS§5HL%v JBRttHi 

w±?$>z tizzy. imdg&kiimxftimT&ms&mx' 

«BJtAffiHIB«rflSSls , r*«lC. g^azfumtroji 
Ar, K r <it*nb<rW&fi7. 

mzirnvfcfc ttBsmr*zz&<BM£mmam 
»i§PBm®So 

«isantis>?)g©p^:faite.H/cg§i?L*v smsm 
■Z'mibjh^m^mm.iz^-z. wmffs&&!ix*<z 

[iw*?a8 3 ssfcisiyi^b < tisaamzBam*:!B 

3 !*}<?1 1 IZ *5^T, x >y t?>4l3 

* Y) ffiSMMXTftgn^Mz ISLbfc^ <fc*H 

-^-Vf-X ,y i?>^ b < W 0 I >y h X >y ^> ^>£IZ 



[000 13 

waffiR® fcS^SH op B WJ?t ^Pe^&^-^sT e. n&0 

t ^©ftM^i iz mt 5. . 
[00023 

SSSitbT. w-cvD^$'^t^^A^^S<fflt^e>nT^^^>o 

Sfc. 4 50 < C*^50 0t;£D>flJg-??JiP B lgSi!i±.JC^ 

&*ftfrffifcb-aHie>n~n,^ 0 *#iza l ia±ile*^« 

tfWs 199 5 V>Jl?S>'^A t> VLS I =t1 

rial Rnreto*- «ZtEfS<0 ? tZBSSHi:|5lt^4 

t?&-6A 1 -g^Z <k «9 . 1^677^5 KitW^^L^ 

[00033 



to. *£»&#5?§gfifrr & wmi<D$miz ^&>t i 

?lrt*^Ali^T<^££fcttT*#&C\> U*'U 
[00043 *S3fl<Dg Wtt. S^HLfliM^com^d 
iisrSfifcT* c: £ iz o 

[000 5] 

est nrcgmioxmrn g ^wls«t±tu«t 
toooejjiraiB!«a*±jit. -UBjgissto'N* 

^O^aE^LtOi±^^^^>He, Ar, Kr% 

[00083 :£§^/3tz iSi8£IS%1£Slf L^tzii 

flltz ^ £ £~?£> o fiE^13±«tf>i2^ 

KftjTO. ta^if^llwm^URiMtSU^tZcfc 

[0 0 0 93 Sfc*»J!£<*ntf. M^LflJMtZ^c 



[00 103 -Mlz, «^S«^**ffiSa?UaB«rT» 

[00113 3©»W*"Xft«ra5'«SlSW:. 
mz $miz *3MVrc Pi < xfS^a£Air& £ h 

mmmmiz^ s^^sttnttT* 

^fc^, z: cDxjf^^iifm^^ ^ tz ^ ^ §^tzf% < 
z:<d^ s ^jcTL^JDxu^lA^x^ 

Jft^tJ. l^±iSA^lZPgS^n^^)CDTO^<. CV 
[00 12] 

tz <k ^^to^fl^feSI 1 IZmt* 1 Jztz^^iz^ 

^-->>f^MfcgS,?Jl5^t9. ^tD_ttZj§F B %£ifli 

l^^t^-TO^c ^\ ^ < t ^MSf 1 1 0 ©IK LflBK 
TO+Ji7*^g%>J?<^o^^o JBP B ^e»Hi9K«« 

t3»Li oA^iafL^n. *m7m$^u^^mmzx%- 

<ft?tc^ 0 ^©^?SL1 OlZAl-g^id^A^gpi 

KTL10±K."RSfiWil 1, A 1 -g^BBMB 1 

[00133 JSCT\ H213SE^^H i ©«s|»3Jia>^x 

«aR9«K9£r« < a ) . MSM 5«TSPT i 2 
(50nm), A 1 (30 0nm) , ±£PWJ§ 

4 (20 0nm) <fe9»^ 0 £4>±gPWJ!4C2^a>_tcD 



9. 3^§^^ttJ?S20 0 nmfcbfco 

[0014] jgmmn9oai¥»ssi wrr&f&s 

fcJBPB*fe«!li9±Sr *T£ s W±§tz T^A^Sr©** 
9. ^Sgtef^]^ 2 m bfc 0 ZVifalm. P-TE 
OS (yh7i^yy7» ^V-Xt:bt77X7 
- C V D ^j^? nfc 5/ 'J =) >§£f£3g<* 9 te&TM 6*^ 
0.3.um, PSG ( i J>^th'K^X) <*«9&&«Wg 
7**1. 4 jum, p-TEOS<*t9&&±J§8^0.3.u 

[0016] £OjgP H ^g£ISi9±.tZ* MJV^^Y- 
(b) o ffifSTL©?L?i«0.4^m^^o K3^x>y 

* > j;^©b^wt*->H &jBPa%$iijg 
9«g5^s (c) o ^<*n&«ss?u OttjBmsK 
J5i9(D±®8^e»TJ16^^i:^SlI^^L^n. ?L?1 

P*£b;fcft* ^^t^-;?-x^>^^>Atz*i 

AbH F<-;f-x^>^T& 0 
[0 0 1 7] Hi 3K^-A~xv^:/^l£3<DflSg:& 
/ft 0 <38.4Sft%HF>Dl*^o;feSabB8 
4 F/H23 >?b^m^^M^o ii. 3H^bT 

Sbfc^^ifiSIB©H F^-^-iv ^>3*i@6fcT 
x*;^i?M»M4.7xl04 > a 1 HF/H 

3 5tJ, ^3Efi2.4 s I m, x*y^> ^8^33 38? 

[00 1 8 3 ^-Jf— x - ^ > ^iz £ 9 31 c* 9 & & /g 

BseiM90!>^^o>jB7^ia^^xv5->t??n. » 

■i> < d > 0 x^^>^^f*lC^ t 94 3 Jg7^x>y^>^S 

[0 0 19] 4^7^J^^yc^<Ox^^>^>£^'- 
A— x^>^£cd&*HZ*^^vKK<*&Ox y hx 

49?0^§£:7]<=i : 99^30»i*^>^ 
ft. 105M^k36»T* o b**U ^-;?-x^> 

^^jraibfe^tz Ur<& t x v 9- > ^j^ttgrS 
<„ o . 5 a m tz jtf^f tt . x^^>^B5t: 
0.4//mmo fc±MRtfTm&>m£fL<^ 0.4 2// 



[00203 HBW»IB9±t2Tq»ttt*T i N/T i 
(50nm/30nm) ^§111 1 *5*ffA 1-0.5 
wt%Cu-lwt%S i-g^iBRBl 2 (0.8/* 
m) *DCMf <e) o ±JB8©B»L 
Bf»q*<. fbW5iCvfc». «8HL+EC*T i N/T i 
SUflBl 1 , A 1 -SfiH»»g 1 2©^rnfc5S*f*HIb 

[0021] IKl^I^ TDi 

*^*SES«*rfgiiU 4 5 O'CtCMKlUBBA r 

^ 5 o o mmzi}vi±i,x%mL 1 o sjbz * 

0H&«B<*91?b{liSn&A 1 -0.5wt%Cu- 1 
w t%S i -g^>ttl ( f ) * 3<DBfe£ 

^t«E l o +1-^36^0 t*$ 9 x £ n*B l <d <* 

9tZA 1 -&ft-^^lZlf«>ii^«)^tt7 0 OSJIKJUb 

oj±±i^^m^c & b j§ m\Mn<D fa & iz itmwi L 

A 1 -SSSSSJi 1 2ffMm. T^^v ^5 0 
O'CiZ^UAl'S^^'J^a-^^fc^ MSI^^il 

[00223 JJlh-«®sWi» Z3B«r»7 ffiNBoih 
h 'J v ^"^ 3? ^ -xS, x-^> ^xff^rgT^^ii 
^iA^^b < «®^(D^aSf$^[H3gg^coiSlXfilZ 

[00233 ^3E^$itt?WHBMbfeia* ? A 1 ^co^iz 
ot^iE^fc*^ BBKlft)»3Cu'fe)b<«Cu^9 5w 

^>o Cu^b<«Cu^tD^iZ«ii^iA^8#c0j±^) 
«A 1 -S^^>^^|Hlb< 5 0 oaE/c*\ Sg?r6 0 
O^A 1 ^^)^<i:9l^<^^^i:^^^o 0 
[00243 ^1?, «sa66^o>tt^Ul^*»t« 

8R^TFJg e tWLStz^hr & +JB 7 <WLi£tb6^ 1 - 5 
JJlh<D«g^ttA 1 3A««eHL<OJE6>6ttfifeW 

TmecDftj^iztfv i .5 ^s^^tz^A i 
sib^mmnziw, ms^^biz^^tszt^^^ 

<b) o 

[00253 ^e>iz. ^xt^6 T §g}I zn&fc&iz 

it^m7^izm^i<Dii^±Msx<j>ii^v) 
mm^mz &&&<pm 7?i«<7>j??A>gfs^ 50% 

[00263 H5^Sm«W!BZc5i«)«4>JBfflA3!>J¥$ 



^0.4i*m*JBT*0.5jLtm^fc&o lOOCMBDtTT 
coif £ *m F3tm%%£&(» 4 0 %«ftt* £50 

jbWPJBgfcHi^ftTO 5 o %jyurt?tt 9 o %£Uio> 

JIf®&»l?£ lZ±KMMs 9 JlPB%?illg£»<& 9 0 %J2TF 
[0 0 27];*S^$m24 5 0 < C, 5 0 0SO±t:4¥b 

2s. a,*£6\ 400 tayji 500 tyaT©>AK^3 oom 

me (a) <»*-?lZS ig&£IS& 

soPa^>mff uoif^iA^^g uxe-tsa&r* z t& 

fcfc^U S i SSI tA 1 SMil 3t9>^$&k 

fflfUS<fc9j£<WiSA9tt*!fi»A»J-V'lliDyfy Ki 5 
(b ) t:^Tcfc^t3^lc?LcD^->' 1 ?-x^^g)tC±gPW 

BSKT»iT^e:t«»<v +/g7T^^fLP B ^^5o 
Tat VXA*mrf^\&Zlttt£&MVte^o 

[0030] <smm2 > *switz <* *9jo>§afe0i&g 
7 team §3x2 l ±tz -f -etz ; ? £ - x > ^ nfcg&S 

Jg 2 5**& 9 , *©±i3jgP»«*K3 0 iPffM* HTC ^ 
&<> il<©JBHIira30C*2a^©tm36^tt* (2 
n + 1 ) B©aB^0it* 1 JJUflcaaWrftb'tc^ 
&o ^§g56f^«JD6>6W3l» 2, 3, ♦ ♦ • 2 

3 0lC«ttBBFL3l36^»L^n, ^OB^^i30j5l 



tfgigBL3 1±lZ. Tf&£JUf32, Al-&£@&&f§3 
3*^nt^^c 1SS3L3 1 IZteA 1 -SftffiA^gp 
3 4*^*Wtz««A*nT«P^o BHW«IH30CJB* 
3 nZzWmi3 1 coTLg«J§PBm%li^^^«>J^ 
K3gfc9. 8JU§©lB26**6TQ2JB27tZ|#*Rs 
tZfLS#fc*^ 2|g2 7^5 3jg2 8lZ^£>[^tZgg^ 
9. £©t^$J1«S^U2njB*S <2n+l > J§2 
9lZf£&mzflS*q£**o t»o Tl^o 
[0031] OT. H8tZ^C^7cDff^Zl®*iA^X 
g*8fflar*o ia»IB2 5AqKSE*nfeSK21±lZJB 

p B | Be»iR3 o • - ojbihb»»3 o oik? 
os^v-^tzu^:^x^-cvD^tM^nfc=/^ 
SG ('J>>F-tffctf^;0 9 &&<H£Wi g oSitJlgJ? 

xf iji§©ijp*o.2*m* *nm^o^mmB<»m 

»0.Um f OUIgttHStt .2 4/un £bfc 
(a) o ^^JiP B ^fe%IJg30_hlZmSUV^^ Y"X 

glz<kl9ffiSJS?Lioi^^xhy^->3 5«g^^ 
<b) o ffiMf&RM&O. 4 Mm K^x*, 

* > Z<J:9MU^h^->35^li PJft&fitgi 

3 0iz^r^ <c) o ^3n*a«S?L3iwtj§iBBft 

«B93 0OlJg2 6A^ (2n+l) Ji29^»«fi 
HlzBSL^n. fLStt0.4jwm^^o 
[0032] BB»fc«8l3 0±0>Jft hb^K3 5*^ 

i54.7Xl04Pa, HF/H23^t2§55 
M^^0.6 s 1 m , H2Dmt%53 5^, ^ 
3tg2.4slm. a>aM*^3 3*3fHHF^-A-x^ 
^>^7T^o ^-^-x^^>^C*9JBPa*tS*BS3 0 
0^^>f^Bg^jURKitzx^^>^^n. BSSTLWL 

( d) o x^^>^^4tZ^9^iJig<Dx^^>^S 

1 l/gg^r^x^^>^f S3tfe<fSSIgB*e 
0 . 8 m « TlAt^ 3 1 it X*Z ^ * 
[0033] JSR£RttUS3 0 JzlzTSt i N/T 
i (5 0 nm/30 nmMBJI3 2, Al-0.5wt 
%Cu-lwt%S i-g^!SSB33 <0.8jum) 
DC^^iiWT^(e)o lJgg26^^PS 
f^^*<. «JSfL+K!ttT i N/T i« 

BJ3I3 2, A1^^33(D^fnWW 

^lp^^^^^a i ^mmM33iz^^^- 

)\-)\y?lZ&v) Wr&lteW&nX U ^ ^ o ^fv^ 

4 5 0 'CtzmbJifSA rt500 mf±tzOT±b^^ 

?L3 1 ^^i^>s, igmz&vmm&v^&zn&A 

1 -0.5wt%Cu-lwt%S i ^<Dti34^ 



[0034] mmivyJUl&iggiM § <D*i»r% zttz 

tZ 9 2 5 © n > £ $ K ffitZ A 1 3 4 

±x% &mwm r&mms&oy 5 0 %&j&x> 

«J5B ^ 9 . SgraSBBtlS § OX imt 1 If 2 6 T*<WLfl 

[ 0 0 3 5 3 A 1 ^Mt3 4©^C*TJgBftSB 2 5 1 

&Zlfctz<*9.g#&=i>S:i7 h^»^^t^ 
&o ^>>^^53L^^A 1 ^^i^ii^- fcW 
flSaiE B©86IIIBT*IStai e> n&58Jw>^LSI»K 

[00363 <SgBBM3) :^J3C**a f e>lZSJ<D58S6 

W£fD9tZ7jrT 0 g^4 i_LtzT^z^^-->^^n 
ntt^o 3<nJirasfe«Ii4 9tt±Jl4 8, +147, 

TJ§46c):9&9. 4 3 li47^g^Jf <&oT^&<> Jf 

P«fiWB49Ctt«eaL50AW?Larn. +Ji4 7»B 
^as^a 1 0 izijkr £-?iz<pm4 7 T*©iiaf LifiB©ss 

■^<D}£g2ffitt:±J§ 4 8&rFFJB 4 6 T*©BIf LfiiffiSBiE 5 
4cD^^<DtgJS^#&)& ? £>^n£9lA<. +J§4 

7^cD^^.^L^fi5 50^^:^^B^^??7EL'T^r^^o - 
©Bf»8MIB49&tf«eaFL50±t, T^U§5 

iZttA 1 '^^ii^P53^4£tttwii*^iA^nTC^ 

[00373 jaTF. mi i izm MH 9 <DjmMzi§&>ih$s 
immm^&o mm 4 5«?n/cgi4 1 _ttz 

Jgffi%tiBB4 9S?g««o 3 ©JSfflSfe«B4 9 OjJgl? 
Xz 0 p-TEOSSv^i:b«7X7 

- C V D t«c n/c^'J =i >§g( tli <*:^^ &~R§ 4 6 
(0.3^m), p-TEOStPSG('J>WRfl7 
:0©>S1^<*9tt&+E4 7(l>ljumi p-TEO 
S*9fc&±g48(0.3xtm> T*3>&(a) 0 +S4 

fcV-^fcb^PSG&fl^-rSRBZ. PH35J£g^§S 

SbtgM^ti. m*izv>^<»m< f m$ti&mm 



1 OBSSiSbfco 

[00383 £<Dj§PJ8g»JS4 9±iz* h U V 3? Y 
(b) o m&[& : fUm0.4umX*3b&» K^x^ 

4 9izCi** (c) 0 j^snfefit^sottBRBtt 
&iBi4 9<D_tii4 8** e>TJ!4 6 s ^i^ffiitz 

[00393 J3R8%?I114 9_h(D* h KSrPSKU 

M4.7X1 04Pa, HF/H£>mft3§5 5t;, £ 
m^O.Ss lm, H2Dmit§g3 5^, ^)S&2. 
4slm s ©S^^3 3^HF<wf~x**>i?T 

4 9©'5^4 3 Jg4 73b?SlRfl*»Zxv^>^ffn, 
©?UI^4 3 l§47cD^J^jr^>^i:^T^^ (d) 0 

U > ;gj^6 \gUfSPSG«Dx^^>^b-h^^t^ 

<s*. +JB47flo«Hjia«u>aKK!Jei5 , rftfco.e 

jum, S^0.42 J um<DSffl^ftL-fco *0M%z<P 
Ji4 7©CndbW0-l 8jum, -b"R§^^ifL?l0 .4jw 
m 04 5%ezfeo fc 0 flPe%fiSigS4 9_hizTIi^^^ 
T i N/T i(50nm/3 0 nmMlli5 1 ,A 1 - 
0.5wt%Cu-lrt%S i^g^a!*li5 2(0.8/i 
m) *DC^fv*>iT^E^S <e) o ±M43(Dffi 
PffiS*^<, ?b&®^^, SS^L+tZCiTi N/T 
iaHlHSl, Al-&fiBaaB5 2<Dt^n^d»^ifflB 

iA^®ZSt^4 1 S^b, 4 5 O^tZtlQ^Ui^A r 

9aaaiB*9ffbai^n^Ai -o.5wt%cu- 1 

w t%s i -S^ti5 3^!#>iA*r < f ) Q lyji^ii^ 

[ 0 0 4 1 3 ZZX\ JZm&WZ * «9ffit5TL=feffl^i^ 
(§i^li^WSifFL^$lAtZ^f o>Ji4 7©^I*^ 
±H 4 8 <DTL&* t A 1 5 3 tlgS^BL 

^izt^A l -^fi 5 3 ommiz 03 ^ o < ^> ^ T^lR 
* n. a i 5 3 1 gfttr ^>-t 

^100%) X% ^SrC3O0>±PSt^x.*^ t*^*^ 



\ mmmmm 9© 5 o 4 7 t,?&am&& 

s s iz ummie s^iphls n, ±jg67^x?^mai 

j SHL69_LtZ, T^#JS^7 0, Al^#^?fg71^ 

[0043] S 1 3tZ&Ud 1 2^tftZiI#»A 

I snai^i^ir&o mme s&Mf&zntimfce 1 Ji 
; izmmm&%esmm?&+ z<Dm?$im&£es<Dm 
' iw&mme 1 <nmrz>$$£t,mmmme s±& zz s 

I WtttZT&*^Si7S£3 9, ^H6S^2ximi: 

j 7-CVD 1?«cnfc^/'J zi >§£ftfl£<i: 9 &&TJI6 

167(1 .7um) ^&&o 2 5i3@Po^&liSg68±^ 
i T$mtte&wm r ?0&^? £>£^20 0 nmMt 

& (a) o ;tcO_htZ* h U V ^ ^ -f -xstz £ 9 
■ ll<Dls^X^$->7 3&mf&r%> (b) oSS^LcO 

i s 7 0 (c ) o Mf&z nr^mmie 9 &Ti>t 
#ju§ 70^ zmffitmrnoTm sex -zmzwmz m 

[0044] T^t#)Sfi 7 0 ±.o> * S U h ^p&S b 

I £E4.7xl04Pa, HF/H2Dmitfl 5 5<C, E 

mJzSiO.e s lrn, H2Dm-fb^i3 S^C, SM^2. 

1 F B miBg±Jf 6 7 cD^ 0 . 5 urn IZjUfZ Z £ 

(d) o x^^>>7^^^69±^67cdx^5 1 >^S 

ee&ft£ozv^>??&ztte<±me7&wcKo. 

[004 5 3T3BdfelSli7 0±^s Al-0.5wt% 
Cu-lwt%Si -&ffii8SSi71 (0.8^m) £rD 

c 7j?+> *&r®mr?*> ( e ) o TlSt^mfg 7 0 GS&iT 
i £snA i ^^s^7 1 izttr&mmj^zo.iu 



mtZ^o^^o A llJffflMUf 7 1 IZ - 
Aw\>^5g£u l»SLtt5S£tZEfltf 5nTb5 
% T&fc^ *S8fi»*z»tt*WT5Bffi«ll7 0ttSg 

1SS8?L**A 1 -&£§S$g7 1 a>7T-Aw\>^EflU6 

nw<*ztEmz. Mf^wStzj0&*n*A 

*-5lzSB<TSaS6«r^*o W~FI&£IW§70<D:?J-- 
A- ;\>>T7 4tZ 9ffiSSfW>fLS« 5%J2USiA^t % 

ee&v ±m e 7 <o75^m 0 

[0046] v ^^if^ IS^^iio TmEM& 
&&mzm&&&tikl>. 4 5 0t:tZjj[^UJBSAr^5 

o o m±iz m±v rmmie s + ^iss, iroz^^se 

ft*B<fc9}¥bai?n^A] -o.5wt%Cu-iwt 
%S i ^(Dti7 2^#>&*? ( f ) o jyjL^ii^iA 
^xfi*$S7 U iBiaiB©* K U V ^3T7 y -xg, x 

^mrnmm^D^Bxmz ^mfx^ < 0 

[0047] i©»fi-mi1K5fL6 9^tZ^faT6^o T 

m%<mmxfimmzr°m&±v&zt.tete 

^fe. ei55fe*&lZ«:. iSA^B#^J±^i^7 0 0m 
fBlkhlZ-t&ZtlZZVZcD^m^l 2<7>£olZA I 

^T^tzigAty z: t S o 
[00 48] 0866W5>*SWilz<>:**6lzJgiJ<caafe 

o 5o©^tc^s«i o i±iz. zzizmmmmi 
o 6*^«? z <r>mf3Bm$& ios izm&L ios 

&ffiiLZtVZ^& (I14(a),il5(a))t«S 
JSfei?K«TBHaiS«i 1 0 5WT i N/T i SSJIll 0 2 
CQ50nm/30nm, A 1 1^£B8SU§ 1 0 3(04 0 0 
nrn, T i NJI1 0 4O30 nm^^fe^ 3]gB»g«il 
JgffiSslglJil 0 6«p-TEOS«rv-^lZU 

9. iai¥«i.5xtm^^o 3a>jgrag*iiiioe± 

IZ m h U V -f "X?IiZ *9 f LgO .4 (DSSSI 

c^^^tcTLI 0 8 ^^ffiltZ I^Lb^o 

[ o o 4 9 3 (Hi 4) T*wz:eDS«R»*a>« 

5^A>y ^^ZJSAU. T i N/T i < 5 0 nm/3 0 
nm) ^fgT^Ufgl 0 9, Al-&t(0.8^m)@e 

sa&mmi 1 o^t^b^c^ <b> 0 u^u^©^?* 

-TO. M^Ll0 8«tZ7j< f S^^i^^T 

&wm%&5rfm i o 7^i9 . z n**MS±mmizm 



1 



fclfTOE^t: etuTd n^if big bif^iA^ 

£ (c) o 

[oo50]^ni3»u*si6asi<ai 5) -to, sis 
EE^ii ooicrr, ^4 5or^i5Mffl»sufe> *BM 

(a) o Z0>±lZT%&fgmi 09, HaM£fllil 1 0 
«b ( b ) . BKraB^K^WS^&aa» 
£111 1 2^IdaiAitr ( c ) o >Ug4 50*0, A r J±£) 

j±) iyji^j±*^m^c^i3<a^6^ < , ia±m 

S~£3 5 0 SJ±liJUh7 0 0 *U±OT<^J±^T^4 5 0*C 
JJLhS 0 0 t;j2TFoaiKl3 3 0»JSU5»iaTa»Ufc 
*8*3tt. M^-fflW^rattBlbfc*^ 5 0 % 

0.4,um, ).?£2.0,um) ^^iZ^^S 9^9 5 
[00 52] Z<V*MJB'Xt<OEfiT^V>W§J5*m& 

@Si^o/cxe>>r>^x (sog) aqraiKiiib 
■Masrc s o Qgt&sm vitnmmmma am 1 . 

O^um, SOGflffl¥5 0nm> £*L?l0.5jumcE>lgfc5 
fL^BSfLU, ^tcD_btZT i N/T i T^JES ( 5 0 n 
m/30nm), A 1 IMfflSSIg ( 0 .4jizm)&xr?^ 
^>^^7T^b, 5 0 0 e'J ^ a -ffitfc ^ 9 ^ 

S»L©*fttiA3*«itb;fco MJB&Mm.mmm&'M 
mv^sm^ummi^A 1 ^^^iA*^^-?? 
s&^o&cmzttu mmirtmk, 3som±, 45 
o^3o^p B mjB^^x^j^^§i66u 

xm&BMvxT i N/T i TSfcfeBfg, A 1 -g^g&f 
£JSI§*iI&^Mb te 9 S%&Jua>$SXW 

Wv3l&m&>iZ$sZ fcA^S J*;? *y * - WTSfc^fl 
Jg(50nm>, Z?z>yTv KCVD-WIS$§ (20 
0 nm) cDSIBaS^U^Offl^L^ilttii^^ 



ik-^ 1 5%*g? swfiLtbfc. 
[00 533 (SQBa6)Bl6*'&a26tt«3&JJ% 

[00 543 pUs iiSi2i±(ai6)i:, 

OLOCOS (laa]0&tac6Uin) >££rfflt^ 
T3H^£SSi$flS i 021 2 2«K«bfc«. StSS 
ffilZJl^Snm©*'-- MSSftlll 2 3«bfc (@1 
7) o 

[00553 ^- K^SffltZ. 'J >^ 1 X 1 022m3K 
-:?bfcJ¥?70nm<DnS!^5SB B B S iJSl2 4«rfl^E 
U 3 6>Kj??l OOnmcOS i 02J511 2 5£fl&&b 
fc (131 8) o^i3. ^fflcoU V^T? 
x^>»ffl^TS i02J3il25, n3»ftA 
S i SI 2 4£?}]QXU ^Kt6l24«Urco 

h^^X^fcbTt^^ 
£ffi£:ii*jU^-=2 5Ke V, K-Xfi=2X10B 
anaD^f*^TCV 7 5 0U 3 0^(D^7Z-;^ 
ttbtnaff^STORl 27«bfc (HI 9) o 

[0 0 56 3 #3^J¥£5 0nm<Dt^ KS*-JU;^ 
-^ffiOS i 02J5I1 26*?ffMU 5l^20 0n 

ofc(|20) o 

[00573 nSH^^^±tDP^(DgP^a>S i 3M4C 

t3>*$ hflABBLbfc^ U >^ 1 x l 02te3K 

-^Ud?c20 0nm^n^B B BS i 

^BBU!xv^Ati^*ffibt3>^^ KW:nS!?$S 

fl^aS i 1 29«l«ibjA^ (D2 1 ) o 
[0058];«Z, J?330nm(?>S i 3ST4§1 3 1 

®^b, ^ 6tZ)¥o 20 0 nm0S i 02 1 3 2Slf 

b^t. iSSSWSIgfiltSEl 3 3CDS i 021 32i:S 
13NT41 3 1^?>^U H?5 0nmtD^ s a MS 
i 1 34tf?o200 nmcoS i 021 3 5^i!iU 

S®<DSi0213 5t^B B BSSi 13 4«rx^^-Av 

0^%> (122) o 

[00593SiO2135tSiO2132^HF7K 

mz*^xmm>&ftr>rc$k. 3f a B B Ms i 1 3 5*wf 

6t^^iiTWi:^bW®^l 5 0^Mbfco R 
«5a«4«:. §5^^3 50^, WF6 N^<^tfArO 
SSfi* ? -=E-n-Pn2 5, 1400, 107 5sn* ^J3E^ 

SH'itT a 05^t ^ "T* C V Di£^3? 

?1 0nmCDTa20ail 3 6«Uc 0 o blZ, C 
VD>^J¥^ 50 nmcDT i NJjgl 3 7^bfc 0 ^ 
Z^T i N1R1 3 7©J^fcfW*. T i C 1 4S&= 5s 
am NH3S&=7 03im SflSSJg= 5 0 0 *C t 
EA=40Pa, ^^Pa1= 5m i nT^ofco 
T\ tr>v h»3>^^7 hKB«G>B8JLWl 3 8^K^-roi 



[0 0 601 Z.Z7h%mziB&Z. W^@l 50*fl93t 
1 0 0%NH3|Him4 3 ^7 0 0 < C;, 3#fiil 
Ojp*Bf7=-;i*fit\ WiWrozj¥<*»nm**» 
+ ntO tMl^MT & £ 0 Z<»i§&^ W 

[00 61 J»&vr\ Hc50 0 nmtf>rt~D >t V 
§*?S i 02 (BPSG) Ml 3 9^MU7 50^ 

«rJflC%TJ¥3 10 0 nma>WB3&a^l/t^-^8ai 4 
0**$£b/c (112 4) 0 

[0062];^^\ J?S1 00nmcDp-TEOS<t 

J¥£50 0nmtoB32I<fci9&&+Ji. 33 
<ktfJ?S 1 0 0 n m <J> p - T E O S <k 9 * S -HI <D 3Jg 
A^WBBBHISl 4 1 WK«Ufc 0 
[00633#J,v£\ x <y * > ^iZ 9H?!0 . 

>^U/c 0 x^f>^M«iE4.7xi 04Pa, H 
F/H3D *v(bff 5 5*C, ^?S0.6s 1 m, H2D 
SWbS3 5 < C, g^2£2.4slm, x^^WJI 
2 7^^, ^-J?-x^>^Z<fc9 3f <fc*9&£> 
JgPB%flRi 1 4 1 co -5 *» +Jg**gflW»Z x >y ^> 
n s ISSSfLcoflJiti+JgO^ 0 .3 5 um IZJ2»*o *z 
([§] 2 5 ) 

[oo64];^\ mpjsmmi 4i±tzTi$tt&& 

T i N/T i (50 nm/30 nmJSISJJSl 4 2, Al 
-0.5wt%Cu-lwt%S i-&#H3iaiil4 3cr> 
0.8jum£DCX;?v £>£^9^r<& 0 MtS^^Sl 

m^tL+t:WT i N/T i JDljSl 4 2, Al-gt 

SiZ**U?<^A I ^iBMUB 1 4 3«btOi»fc<«) 
7T-A-^\>>?lZ^9 A 1 IMfflBSIil 4 3^tttft 

BH^&^SzS^StfSiSU 4 50^tZffl}|*W±Si 

Ar^5o omsziz M±vxmmi*p&m&, mmz * 
ymm&ynvttizn&Ai -o.5wt%cu-i 

wt%Si ^Cf>+±1 44^i^iA^o 
^xy*>«Z£9A11^#§&!UBlRtfT i N/T 
i (50 nm/3 0 nm) ffi^JSSl 4 2^ElSBgttlZMl 

& (H26) o 

[00653 «HBUDffiOU:*5»l!*il[ffl^*i: 1 13 <* 



69. *fcil«>iA#xa*«BfKU«tob^. UPem^O^l 
[00663 

££e>U*:9. o^^XcDSSiiti^W^fc^T^gmT i 
fc*£fc*^fK:««>o ^<Dfc^om5Hll^l^T i N 



EBfioffllUtSgUH 

[S 1 3 ^3&n<D- , mmm^*7FrzMmo 
EB 2 3 Si o>fleg«^r *xg«?at*rffiBI® . 

[@ 4 3 «ssfiiJ!>agtz <* **^w#K«>»r 
sw3B« 

[@53 snsKtt^i&^^Jiotii^tstiffl^^ 

[H6 3 ffim®m&**%&<*>m&Ri(DS&m* 
[gl 7 3 aSSJicoSxSgfiSi'lro^l^TSTfflao 
[H8 3 B5©^«g^sx«^T«8»jra* 
[SI 9 3 ^^©SBESaSB5flo!>flBl«ST9T^o 
[Hi 0 3 H9^SgcfLco^^^S^llo 
[0113 H9fi!>flra«K«r*xa*3RT8ffJ!Ho 
[Hi 2 3 ^^<oM^5S^]co-1gil^TiTSIlo 
KB 1 3 3 HI 2<D^*^«x8^*8fflflBo 

[Hi 43 ^&mmiz<k^m^mm^7K-tmm<> 
[Hi 53 xmmz *&w^&iffi#zmTmjm* 

[Hi 63 *^>4^«:[H]gS^^^iiXfi<0— 

[Hi 7 3 Hi 6KigE<SSlxS©— $P=s?StJKBflig| 0 
[Hi 83 Hi 7 t«<*Sffi«©-SP«rft'ai»J!Blo 
[H 1 9 3 H 1 8tzSS<*Bgxf|to^gp*3S:^1KBfliao 
[H 2 0 3 H 1 9 izm < *Sixe©--SP*S«ffiBflH« 
[H2 1 3 H20^<^ilxg(D— gP^^I^Ho 
[H2 2 3 H2 1 c«<*Sfixa©-SP«S'a«flJiHo 
[H233H22i3^< iS&g©-SP«w^1»ag 0 
IH243 H23C«<»BaB^©— fiP^STaftflHo- 
[H2 5 3 H241ZSE<^igX*i(D— gP^^fl^Ho 
[H 2 6 3 B 2 5 £M < ^X?ia>— SP^Tl&B^Ho 
[?3^olj4a^3 

2»TJBHa»TWi, 3— TBB3IRA 1 IJlfe 

n. 1 o-ftBHL 1 1 -'Tm&sm. 1 2 -a 1 ^ 

SIBIB. 1 3-44«Al-&AJl««A*9Bo 



CH5J [US] 




( I I 

29 *6 «0 « «5 





[^253 [(1263 




T7 0>h^— »)toSS* 



